In the absence of an irradiation facility with a prototypical neutron flux, irradiation effects in these materials, such as the 9Cr tempered martensitic steel Eurofer, were up to now assessed based in particular on experiments using fission reactors. This approach has some relevance since both experimental data and Molecular Dynamics simulations indicate that the primary displacement damage in iron is very similar after irradiation by fission or 14 MeV neutrons. Furthermore damage rates in fusion devices will be very close to values typical of fast reactors such as BOR60.
Like other 9Cr martensitic steels, Eurofer steel exhibits negligible swelling and very moderate hardening and embrittlement at irradiation temperatures above approximately 380-400°C. However results of irradiation experiments performed at 325°C up to about 80 dpa in BOR60 [1] showed an important increase of the yield stress in irradiated Eurofer and a significant degradation of the impact properties (large shift of the Ductile-to-Brittle Transition Temperature and decrease of the upper shelf energy). TEM and SANS investigations revealed that these modifications of the mechanical properties are due to the irradiation-induced formation of a high density of small dislocation loops and to alpha/alpha' unmixing.
In fusion irradiation conditions, significant amounts of helium and hydrogen will be produced in the materials in addition to displacement damage. Implantation experiments using a cyclotron have revealed that helium can induce a drastic embrittlement of 9Cr martensitic steels, with the occurrence of intergranular fracture [2, 3] . This fracture behavior is consistent with the results of electronic structure calculations which indicate that helium severely decreases grain boundary cohesion in iron. Likewise, measurements of tensile and impact properties after irradiation of 9Cr martensitic steels in a spallation environment show a degree of embrittlement significantly greater than that expected after irradiation in fission conditions, which is attributed in particular to the high helium content in the irradiated specimens [3] . Furthermore, results of dual (Fe+He) and triple (Fe+He+H) ion beam irradiations indicate that the high swelling resistance of Ferritic/Martensitic steels might not be maintained in a fusion irradiation environment.
By contrast, Oxide Dispersion Strengthened (ODS) FM steels are promising materials for fusion application. In addition to lower irradiation-induced hardening at low temperature than FM steels [1] , ODS displayed a better mechanical behavior after irradiation in spallation conditions [4] . Figure 1 shows an example of tensile curves measured on MA957 ODS irradiated in the SINQ spallation target. Irradiated MA957 retained significant ductility whereas FM steels subjected to identical irradiation conditions exhibited a brittle intergranular fracture mode. The high density of nanoclusters in ODS FM steels are believed to act as effective sinks for point defects as well as trapping sites for helium and hydrogen, which is confirmed by microstructural observations [5] . Finally it must be emphasized that the above mentioned data were not obtained in a fusion representative environment. Hence modeling of irradiation effects, which has made great progress in recent years as demonstrated by other presentations in this workshop, will be a necessary tool to extrapolate the experimental results to the real case and to optimize the experimental program to be conducted in a future intense 14 MeV neutrons source such as IFMIF.
Irradiation resistance in a fusion environment: a challenge for structural materials. Mechanically Alloyed ODS F/M alloys such as MA957 contain high number densities of "nanoclusters" which could act as recombination sites for point defects/trapping sites for helium. 
